A comparative study of the growth of Sindbis (SIN) virus, a group A arbovirus (togavirus), and Japanese encephalitis (JE) virus, a representative group B arbovirus (togavirus), was conducted in enucleate and nucleate cells. Immunofluorescent tests and yield measurements demonstrated that chicken embryo cells which had been enucleated and subsequently infected with SIN virus produced virus-specific antigens and infectious virus. By contrast, JE failed to replicate or produce virus-specific antigen in cells which had been enucleated before or even 2 h post infection. Studies of the effect of enulceation at various times after infection demonstrated that a nucleus must be present at least 2 and possibly as long as 4 h after infection to produce either JE-specific antigen or infectious JE virus. These studies demonstrate that the replication of SIN, a group A arbovirus (togavirus), which has no nuclear requirement, contrasts sharply with that of a group B arbovirus (togavirus), JE, which may have an initial dependence on a nucleus-associated process.
An examination of the replication patterns of group A and group B togaviruses reveals a number of differences between the two groups. A comparative examination of the kinetics of replication has shown that the replication cycle of the group B arboviruses (togaviruses) is considerably longer than those of group A (12) . In chicken embryo cells (CEC), Japanese encephalitis (JE) virus, the representative group B arbovirus (togavirus) used in these studies, has a latent period of about 10 h (17), twice as long as that of group A arbovirbses (togaviruses) such as Sindbis (SIN) virus (13) . This difference suggests that early processes in group B togavirus replication may be of a more complex nature. Little information exists on the intracellular events occurring during the latent period of' group B togavirus replication. Ultrastructural studies of infected cells have revealed no morphological changes until the appearance of' cytoplasmic virus-filled vesicles during the logarithmic phase of' viral replication (8, 9, 11) . However, the electron microscope studies of' Yasuzumi et al. (22) (23) (24) describe viral precursors in the nucleus during the latent period, as well as degenerative nuclear changes during the course of' infection. In addition, a few biochemical studies also suggest the possibility of (21) .
Enucleation. Cells were enucleated by a modification of the procedure developed by Prescott et al. (14) . Plastic disks on which secondary cultures of CEC had been grown were inverted into 50-ml plastic centrifuge tubes which contained 8 ml of DME-10Q. FCS with 10 gg of cytochalasin B per ml (Aldrich Chemical Co., Milwaukee, Wis.). They were centrifuged at 37 C for 15 min at 12,000 rpm in the SS-34 rotor in a Sorvall RC2B centrifuge. The disks of' cells were then washed with a balanced salt solution and placed at 37 C in 35-mm petri dishes containing 2 ml of DME-1Oc% FCS. Recovery was accomplished within 15 to 30 min with > 95% enucleation.
After recovery, if' the cells were to be used in the immunofluorescence assay, the disks were washed once with Puck saline G (16), a phosphate-buffered saline-containing glucose (GPBS) from which we omitted calcium and magnesium, and placed into small beakers containing 10 ml of 0.25%Pi trypsin (GIBCO) for 5 min at room temperature. Using a rubber policeman, the cells were scraped off into the trypsin, 15 ml of DME-2% FCS was added, and the cells were centrifuged at 2,000 rpm for 10 min. Cells were resuspended in DME-10%. FCS and plated into chamber slides (Lab-Tek, Westmont, Ill.). Cells from four disks were used for each chamber slide.
Infection. Cells were infected at a multiplicity of infection of 50 using either JE (M1/311) virus or SIN (AR339) virus with DME-20% FCS as diluent. After an adsorption period of 1 h at 37 C, the cells were washed extensively with GPBS and DME-20% FCS was added.
Immunofluorescence assay. Cells were washed twice with GPBS, fixed for 5 min in absolute methanol, rinsed again with GPBS, and frozen at -70 C until used. Hyperimmune mouse ascitic fluid, prepared against JE or SIN by previously described methods (2) , or normal mouse ascitic fluid was placed on the cells and incubated for 30 min at 37 C. The hyperimmune mouse ascitic fluid (or normal mouse ascitic fluid) was drained off and the cells were washed on a shaker at 37 C for 1 h with three changes of 0.02 M phosphate-buffered saline, pH 7 (Fig. 1, A (Fig. ID) exhibiting JE-specific fluorescence were observed after scanning 1,000 cells, whereas 69%( of the nucleate cells showed JEspecific fluorescence. This indicates the requirement for a nucleus-associated function.
Comparison of the production of infectious virus by arbovirus (togavirus)-infected nucleate and enucleate cells. In addition to assaying for the synthesis of' viral antigens, cultures of' nucleate and enucleate togavirusinfected cells were tested for the production of' infectious virus. Samples of infected culture fluid were removed during the latent period and late in the virus replication cycle, i.e., at 2 h and 10 h postinf'ection in the case of' SINinfected cells (13) Kinetics of the nuclear phase of JE replication. To determine the temporal relationship of' nuclear involvement to JE replication, cells inf'ected with JE virus were enucleated at 2. 4, 6. or 10 h postinf'ection. All cultures were assayed for virus-specific immunofluorescence at 18 h postinfection and samples of culture fluid were taken at 10 h (during the latent period) and 24 h postinfection. Results are shown in Table 2 . These data indicated that the nucleus-requiring phase occurs during the latent period, being completed in all cells by 10 h postinfection, with a minimum time of 4 h being required.
In the nucleated JE-inf'ected CEC, the fluorescence was confined to the cytoplasm and was most intense in the perinuclear area (Fig.  IE) . Infected cells enucleated after the nuclear phase showed fluorescence throughout the cell. Of'ten the most intensely fluorescing region appeared in the center of the cell, the space normally occupied by the nucleus (Fig. IF) . This suggests that the perinuclear area is an VOL. 15, 1975 915 (10, 17-19, 21, 25, 26 
